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10 Method for adapting WAP-based transmissions 

Description 

The invention relates to a method for adapting WAP- 
15 based transmissions. In particular, the invention 
relates to the control of the flow of data in WAP-based 
methods. In this context, the quality and flow are 
. predicted so as then to optimize the information 
interchange through parameterization. 

20 

Field of the invention: 

WAP is a protocol stack which is optimized for mobile 
communication. This stack is used in most GSM or GPRS 

25 applications of mobile terminals today; there is also 
future provision for the stack to be used for UMTS 
applications, and application in other environments 
would also be conceivable. This is true at least for 
Europe. WAP is not just a protocol, but rather 

30 comprises all layers, from the application layer 
through to layer 2. The WAP stack thus has five layers, 
with all protocols having been specified by a forum. 
The protocol is designed specifically for transmitting 
data between mobile terminals and the mobile network. 

35 There are thus different standards, WAP 1.0 and 
WAP 2.0. It is now possible to use IETF protocols for 
transmission and for session control. A WAP connection 
exists between a client and a gateway, which is 
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connected to other services such as the Internet but 
also to other services. 

Hence, there is WAE (Wireless Application Environment) , 
5 which allows interactions between WAP/WEB applications 
and wireless appliances which comprise a WAP browser. 

There is also the WSP (Wireless Session Protocol) , 
which implements a functionality similar to HTTP and 

10 provides new features, such as a very lengthy session, 
and implements suspend and resume functionality. It is 
also responsible for sending and getting information. 
Suspend and resume can also be used to maintain a 
connection or to interrupt it briefly, depending on 

15 what the situation requires. This has the advantage 
that the data which have already been sent do not need 
to be sent again. 

A further protocol is the WTP (Wireless Transaction 

20 Protocol) . This is a very simple transaction-oriented 
protocol which can be used for implementing clients 
(mobile terminals) and which operates efficiently over 
wireless packet-oriented networks. This protocol is 
responsible for transaction management, retransmission, 

25 the removal of duplicates, control operations, packet 
connections and disconnections, packet segmentation and 
reassembly. The functionalities are comparable with 
TCP. However, it is geared to connections which have 
higher rates of error. There is thus no TTL (Time To 

30 Live) . There are different transaction classes, 
retransmissions for confirmation and selective 
retransmissions, selective confirmation operations and 
asynchronous transactions, flexible confirmations 
(HOLD) and moving transaction windows. These are just a 

35 few features of this protocol. 
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Prior art: 

[31] discloses a method which determines or predicts 
the quality of the connection, particularly of the 
5 uplink. This method is not tuned specifically to the 
present protocol, however. 

It is an object of the invention to influence and 
improve the reliable protocol WAP to such an extent 
10 that retransmissions are reduced and as a result a 
higher, throughput is achieved. In this context, it is 
necessary to take account of the quality of the 
connection and cell change. 

15 This object is achieved by the inventions having the 
features of the independent claims. Advantageous 
developments of the inventions are characterized in the 
subclaims . 

20 Seen abstractly, they involve a method which makes 
decisions on the basis of calculations which determine 
the future quality of the connection and also future 
cell changes and implements them on the different 
layers of the WAP protocol. 

25 

In this context, first of all short-term predictions 
are made which decide about basic decisions such as 
design of a connection or transmission and reception of 
data . 

30 

Shorter-term predictions are used to alter a few 
parameters which are associated with the transmission 
of packets. 

35 In particular, they involve a method for determining 
parameters for WAP-based transmissions, where short- 
term and long-term predictions are taken as a basis for. 
making decisions about the type of transmission. For 
long-term predictions about the possibility of setting 



MIRPT02122DEWO 



- 4 - 



08.08.03 



up a connection or the quality of a connection, 
decisions in the form of send or request data or 
suspend and resume the connection are made. 

5 For decisions about sending and receiving (SEND and 
GET) , basic decisions are made regarding whether data 
need to be received or need to be sent. Normally, such 
a starting point is flexible. 

10 The commands SUSPEND and RESUME suspend a connection or 
resume it. Corresponding commands are known from the 
FTP protocol, for example. Should the short-term 
predictions, for example, predict an enormous degree of 
impairment and the long-term statements likewise, the 

15 connection can be suspended. Should there be an 
improvement in the short-term and long-term 
predictions, the connection is restarted. 

For short-term predictions regarding an existing 
20 connection, a decision in the form of the number of 
asynchronous transactions or of the delay of a 
transmission or of a retransmission or alteration in 
the burst mode or of the adaptation of the packet size 
is made. 

25 

Should the quality fall below a particular value in 
future, for example, it is possible to delay the 
transmission of a packet. In particular, it can be 
delayed when a confirmation for the packet does not 

30 need to be sent and has not arrived in an appropriate 
{ period of time. Particularly in the case of 
retransmissions, it is advantageous to determine an 
interval using a counter. Hence, WAP involves 
determining an interval using a counter which is 

35 counted down. Should a retransmission be necessary, the 
counter or the interval is increased and counted down 
again. Depending on the quality, the interval can be 
increased or reduced. Should a very high quality be 
predicted, it is advantageous to send packets again 
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more quickly. If there is a shortfall below a 
particular quality, a longer interval should be chosen. 

It is thus possible to alter the number of parallel 
5 transactions as a function of the quality of the 
connection. Although a large number of transactions 
with small packets increases the overhead of control 
information over useful data, the error rate per packet 
decreases. In addition, it may be necessary to increase 
10 the number of simultaneous asynchronous transactions 
for a few applications which run in parallel on the 
terminal . 

When adapting the burst rate, a large number of packets 
15 are sent which are confirmed by a message from the 
receiver. In this context, not every single packet is 
confirmed, but just one sequence. Should there be 
packets missing, the number of missing packets is 
communicated. Should a connection have a high quality, 
20 the burst rate can be increased. If packet loss can be 
ruled out on the basis of the prediction, then the next 
packet group (the next burst) is transmitted in 
enforced fashion in order to avoid unnecessary waiting 
times and to increase the data throughput. Should 
25 packet loss be predicted, this response is reset again 
and the next burst is transmitted in normal mode. 

It is also possible to influence the packet size. If 
there is just one packet then there is a higher 

30 probability of errors arising. This probability can 
thus be increased only if a high level of quality is 
present or to be expected. In addition, when a cell 
change is predicted, the packet length is chosen such 
that the transmission of the packet can be concluded in 

35 full in the old cell. The next packet's transaction 
then involves waiting until the cell change has taken 
place . 
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A cell change can be predicted whenever the signal 
strength in one cell decreases and the signal strengths 
in other surrounding cells increase. A prediction can 
therefore be made on the basis of the profile of the 
5 signal strengths. 

The method for predicting the quality preferably uses a 
multidimensional stochastic algorithm which, in 
particular, uses covariance matrices, neural networks, 
10 genetic algorithms and/or simulated annealing. In this 
context, time-dependent statements about the quality or 
imminent cell change are calculated. 

In the case of GSM/GPRS, preferably the received signal 
15 code power (RSCP) , the position, the direction, the 
level, the speed, the received signal strength 
indicator (RSSI), the block size, the codec, the header 
compression method, SNR, the volume of traffic, the 
transmission delay, the block error rate, the bit error 
20 rate or carrier to interference ratio (C/I), power 
control commands are included in the calculation, with 
the outputs being determined therefrom. It is pointed 
out that these influencing variables cannot claim to be 
complete. It is likewise conceivable to use control 
25 codes to carry out weighting operations which are 
included in the algorithm. It is also possible to have 
the quality of the uplinks and downlinks included in a 
particular ratio. In the case of UMTS , analog variables 
are used for calculation. 

30 

A further part of the present invention is a mobile 
terminal in the form of a PDA or of a GSM /GPRS /UMTS 
mobile phone, with means and the setup thereof, which 
allow the execution of a method as claimed in the 
35 method claims. Normally, these apparatuses have one or 
more microprocessors which are controlled by software. 
This software implements the process, particularly the 
method for predicting the quality, on the one hand, and 
secondly the method which is used to make adaptations 
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on the basis of the predictions. The software does not 
necessarily need to be implemented just on one 
microprocessor; it is also possible for it to be 
logically distributed over a plurality of 
5 microprocessors, which may also be located in different 
appliances (e.g. mobile phone and PDA). 

The invention is explained in more detail below using 
exemplary embodiments which are shown schematically in 
10 the figures. Identical reference numerals in the 
individual figures denote the same elements in this 
case . Specifically : 

Figure 1 shows the schematic structure of the WAP 
15 stack in version 1.x; 



20 



Figure 2 shows the schematic structure of the WAP 
stack in version 2.x with an integrated 1.x 
stack; 

Figure 3 shows a table containing parameters, which 
may be part of the WAP stack, and their 
property over the transmission. 



25 The text below describes examples of short /long-term 
predictions . 



In the first example, there is a prediction that the 
carrier to interference ratio (C/I) will be 

30 significantly impaired in the time in which the next 
packets will probably be transmitted, and will 
subsequently be at a very low level again. In this 
case, parameters which are effective in the short term 
would be used (send packet with a delay, reduce size of 

35 packet groups ...). In the converse case (all quite 
well in the short term, with a long-lasting high level 
of interference subsequently appearing) , attempts are 
made in the short term to transmit as much as possible 
(large number of transactions, large packet groups) so 
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as then to use long-term parameters in timely fashion 
(e.g. "suspend" the connection using SUSPEND). 

Another example of long/short term is that CIR is known 
5 to be good at present, but other information 
(transmission power close to the maximum permissible 
power . . . ) can be used to infer that the terminal is at 
the edge of the cell and hence the quality of the 
connection will soon become very poor. In this case 
10 too, attempts are made to transmit the data quickly. 

There follows a packet group/number of asynchronous 
transmissions example (number of transactions and 
packet groups) : 

15 

The number of packets which can be transmitted in 
optimum fashion at a particular time is constant and 
known (given by available bandwidth and connection 
quality) . There is now a free choice as to how this 
20 number will be split. 

Case A: either fewer asynchronous transmits 
(transmissions) and therefore larger packet groups or 

25 Case B: more asynchronous transmits and therefore 
smaller packet groups 

If a large message is to be sent or a particular action 
has higher priorities, then case A is taken into 
30 account. This connection requires the largest possible 
packet group to be formed. 

If, by contrast, a plurality of data volumes having 
equal authority are to be transmitted, then attempts 
35 are made to transmit all of them with the same 
authority in parallel, that is to say case B. The table 
in figure 3 first of all shows the parameters which can 
be changed by the method by controlling them directly. 
Other parameters are not changed or controlled 
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indirectly. It is also possible to see which layer of 
the layer model has the commands associated with it. A 
further column in the table shows what effect they have 
and whether they can be influenced directly by the 
present method. It is thus possible to see from the 
fifth column what influence they have on the 
transmission . 
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